L

 N62661 AR 001363
NAVSTA NEWPORT R]

. _50903a ' Naval Station Newport
ELDN 10495

/L

- ') \j // "\T '7

Environmental Protection Department

GOULD ISLAND BUILDING DEMOLITION
STRUCTURAL REVIEW REPORT - ADDENDUM NO. 1

GOULD ISLAND
NAVAL STATION NEWPORT
MIDDLETOWN, RHODE ISLAND

Contract No. N62472-94-D-0398
Delivery Order No. 0044

Issued:
September 2000

Prepared for:

NORTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND
10 Industrial Highway
Lester, PA 19113

Prepared by:
@ FOSTER WHEELER ENVIRONMENTAL CORPORATION

2300 Lincoln Highway
One Oxford Valley, Suite 200
Langhorne, Pennsylvania 19047

Prepared Under the Supervision of:

W W% /zz z?/ao

Michael W. J ngha s, P
Rhode Island P fcense No 7070

REGISTERED
SSIONAL
civit

WPOO# 1 /00WPD035

Revision Date Prepared By Checked By Approved By Pages Affected
0 Sept. 2000 J. Lyon M. Hsieh, P.E. M. Junghans, P.E. All
1 Oct 2000 J. Lyon M. Hsieh, P.E. M. Junghans, P.E. 145&6



Fe

e

Gould Island Site
Newport, Rhode Island

Building Demolition, Structural Review Report Addendum

TABLE OF CONTENTS

Section Page
1.0 INTRODUCGCTION ...ooiiiiieiieeieceesee st eseressteseeessteeesessesssessasessss s s ssssessnsenssssntasasesnesesssasasses 1
1.1 PrOJECt OVEIVIEW ...ttt st e bbbt 1
1.2 Structural Review DesCription........coocciviiiiiiiiiiniii et 1
2.0  Building DemOlition ....oeveeiricinicieiniiiiiire it 2
2.1 Test Facility (Brick Portion) - Building 35.......ooceiimin 2
2.1.1 Building DesCription.....c.coccoiiiniiinininieeeisieree e 2
2.1.1.1  Building Foundation ..........cccooeciviiiiiiimiiieieienee e 2
2.1.1.2  Building Construction .........ccovirrvivimmrininieeiiieiein e 3
2.1.2 Building Demolition ProCess ......cccocuviiiiiiiinineieiiniisie s 3
2.1.2.1  Structural Assessment of the Building..........ccccoeceiiiniiinnnn. 4
2.1.2.2  Phasel - Separation from the Building Section to Remain ........ 4
2.1.2.3  Phase II - Exterior Brick Wall Removal ............c.ccooevnni 5
2.1.2.4  Phase III - Building Removal........c.cccceovinimmmnninniiciiinciinninnd
2.1.2.5 Building ReStOration .....c.ccocecrriiiniimirinienienmeesniesiesense s 6
WP200041/00WP0035 @ FOSTER WHEELER ENVIRONMENTAL CORPORATION



e

Gould Island Site
Newport, Rhode Island
Building Demolition, Structural Review Report Addendum

1.0 INTRODUCTION

Foster Wheeler Environmental Corporation (Foster Wheeler) was contracted by the Northern
Division Naval Facilities Engineering Command to provide Demolition of Selected Buildings on
Gould Island located in Newport, Rhode Island. As part of the contract, Foster Wheeler prepared
a work plan for the project entitled, “Work Plan for Gould Island Demolition of Selected
Buildings - Phases I, II, & III” (the “Work Plan”). This addendum has been prepared to focus on
the demolition of Building No. 35 based on information provided by the Navy. An overview of
the project is provided below.

1.1 Project Overview

Gould Island is located in Narraganset Bay approximately 1.5 miles from Naval Station,
Newport. As described in the Work Plan, Foster Wheeler will perform asbestos abatement
(Section 4.3 of the Work Plan), hazardous waste removal activities (Section 4.4 of the Work
Plan), demolition of designated buildings (Section 4.5 of the Work Plan), and removal of all
associated building slabs and foundations (Section 5.0 of the Work Plan) on Gould Island.
Foster Wheeler will perform this work in three phases.

Phases I and II include asbestos abatement, hazardous waste removals, and demolition of the
buildings to the slab elevation only. Phase III activities include the removal and crushing of all
associated building slabs and foundations.

In support of the building demolition, Foster Wheeler performed a structural review of the
buildings to ensure a proper sequencing for the demolition process. A description of the process
and recommendations for the demolition are provided below.

1.2 Structural Review Description

As stated in Section 4.5 of the Work Plan, prior to demolition, Foster Wheeler will utilize a
licensed structural engineer to review and approve the building demolition process. The
structural review focused on the demolition of the three largest buildings at the Site. These
buildings included Building No. 32, Torpedo Overhaul Shop; Building No. 33, Power Plant; and
Building No. 35, Test Facility (Brick Portion) as shown on Figure 2-2 of the Work Plan.
Demolition of Buildings No. 32 and 33 were recently completed at the site. Building No. 35 is
the final building to be demolished. Foster Wheeler has begun specific demolition activities in
Building 35 and the final demolition of the building will conclude in April of 2001. This
addendum to the structural review focuses on the demolition of Building No. 35.

WP00#1/00WP0035
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2.0 BUILDING DEMOLITION
2.1 Test Facility (Brick Portion) - Building 35

2.1.1 Building Description

Building 35 is located at the northern most end of Gould Island. The building is built on a pier
supported by square concrete piles'. Based on drawings provided by the Navy?, the building is

constructed on a reinforced concrete slab supported by reinforced concrete beams of varying
width which are sunnorted hv orouns of 20-inch sguare concrete nl]eq A descrintion of the
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foundation construction is pr0v1ded below.

According to the 1993 Underwater Inspection Report, sub-section 3.9.3, "the square reinforced
concrete piles are in excellent condition. Except for the two broken piles, they are fully able to
perform as they were designed. The reinforced concrete deck which supports Building 35 and is
supported by the steel pipe piles and reinforced concrete piles is in good condition with minor
cracking on the pile caps and deck. On the west face of the deck structure deterioration of the
concrete is accelerated as a result of exposure to the weather and salt spray. Currently this area
has not lost significant strength and loading can be maintained at current levels; however, to
maintain structural integrity, repairs should be made to stop the intrusion of chlorides into the
concrete."

The footprint of the building portion to be removed measures approximately 288ft. long x 42ft.
wide. From the southern end of the building, the first 108 ft. long x 42ft. wide section is one-
story tall (approximately 18ft. high). The next section of the brick building, extending to the
portion to remain, is two-stories high with approximate dimensions of 180ft. long x 42ft. wide x
28ft. high.

2.1.1.1 Building Foundation

The concrete piles supporting the building were installed to bedrock and were installed in groups
or as single plumb piles. These piles support the east-west and north-south aligned beams.
Along the west side beam, batter piles were installed along the full length of the building.
Beginning from the west side of the building, the first north-south aligned reinforced concrete
beam (noted as Beam 1 or Bl on drawing no. 4245-49) is 94 inches wide and supported by
groupings of plumb piles with center to center spacing of 18 feet. This beam supports the west
side building wall and columns. The center beam aligned in a north-south direction (noted as
Beam 2 or B2 on drawing no. 4245-49) is 20 inches wide and supported by single piles with
center to center spacing of 18 feet. The east side beam aligned in a north-south direction (noted
as Beam 4 or B4 on drawing no. 4245-49) is 40 inches wide and supported by groupings of

! "Underwater Inspection Report of Waterfront Structures at the Naval Undersea Warfare Center, Newport, RI"
dated February 25, 1993

* P.W. Drawing No. 4245-49, “Firing Pier, Deck Framing Plan,” Revision B, dated March 17, 1942 (Attached as
11x17); P.W. Drawing No. 4334-50, “Firing Pier, Details & Sections,” Revision B, dated March 17, 1942 (Attached

as 11x17); and P.W. Drawing No. 7491-81, “Firing Pier, Pile Plan,” Revision I, dated June 29, 1943 (Not Attached).
WPOO0#1/00WPQ035
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plumb piles with center to center spacing of 18 feet. This beam supports the east side wall and
columns of the building. These north-south beams have center to center spacing of 20 feet.

The beams aligned in the east-west direction (noted as Beam 9 or B9 and Beam 10 or B10) are
all 20 inches wide. These beams have center to center spacing of 18 feet and are supported on
the same pile groupings as the north-south beams.

The flooring of the building is a reinforced concrete slab of varying thickness. The concrete slab
located between the edge of the pier and the outside building face is 5.5 inches thick and the
concrete slab within the interior of the building is 7.5 inches thick. For the interior concrete slab,
the north-south span is approximately 18 feet and the east-west span is approximately 20 feet.
According to drawing no. 4245-59, the design floor load (live load) equals 125 pounds per
square feet.

2.1.1.2  Building Construction

The building is constructed with steel columns with center-to-center spacing of approximately
18ft. in the north-south direction and span the entire width of the building in the east-west
direction (approximately 41ft.). These steel columns are encased in concrete/brick and support
the primary steel beams on the first and second floor (where applicable), which are also encased
in concrete/brick. The primary steel beams on both the first and second floors are spaced 18ft.
apart and aligned in an east-west direction. The secondary support beams on bcth the first and
second floors are encased in concrete/brick, spaced approximately 10ft. apart and aligned in a
north-south direction. The floor slab on the second floor and the roof slab, approximately 4" to
5" thick, are supported by these primary and secondary beams.

The exterior walls are constructed of brick. The concrete roof slab is covered with several layers
of paper/roofing tar and pea stone.

The northern section of the building, which measures approximately 170ft. long x 82ft. wide and
height varying from 28ft. (south side) to 47ft. high (north side), is in use and will not be
demolished.

2.1.2 Building Demolition Process

The demolition process for this building has been revised based on information provided by
historic drawings, a site visit to confirm information on the drawings, and an underwater pile
investigation. Due to load restrictions of the concrete slab, the use of a hydraulic excavator on
the concrete pier is impractical (see the structural assessment section below). The new
demolition approach will be to utilize smaller equipment for the clean up of demolition debris on
the pier and to demolish the building with equipment working from barges adjacent to the work
area.

The building demolition will be performed in several phases. Phase I will be the separation of
the southern building portion to be demolished from the northern building portion to remain.

WP00#1/00WPQ035
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This phase will also include the removal of interior piping, equipment, miscellaneous debris and
interior wooden structures. Phase II will be the demolition of the exterior walls, utilizing a crane,
equipped with a 2,000 pound demolition ball, staged on a barge. Phase III of the demolition will
include the removal of the remainder of the structure utilizing equipment from a barge (hydraulic
excavator and barge-mounted crane) along with low-pressure equipment (bobcat skid steer
loader, rubber tire backhoe, all terrain fork truck) on the slab for debris removal. These
demolition phases are detailed below.

2.1.2.1 Structural Assessment of the Building

Based on the information provided by the historic drawings along with information gathered
during site visits, Foster Wheeler performed calculations to determine the feasibility of the use of
a hydraulic excavator (PC 300LC-6, Approximate operating weight 80,000lbs.) on the pier
during building demolition in an approach similar to Buildings 32 and 33. The site visit,
conducted by Foster Wheeler confirmed some dimensions of the concrete foundation (i.e., slab
thickness, beam layout, pile orientation, efc.).

Drawing No. 4245-49, 4334-50 and 7491-81 provided dimensions, spacing, reinforcement
size/spacing, plan and section views, efc. to aid in the review of the structural components. The
concrete slab governs the allowable load for equipment to be used on the pier for the demolition.
Based on calculations performed, the concrete slab will not be able to support a hydraulic
excavator. Foster Wheeler also computed the loading for an excavator working on top of crane
mats placed over the west side beam. Even with the load spread over the crane mats, the slab
will not be able to support the hydraulic excavator. Therefore, it is recommended that the
hydraulic excavator perform demolition activities from a barge. Engineering calculations are
provided as an attachment to this document.

2.1.2.2  Phase I - Separation from the Building Section to Remain

The northern portion of Building 35 is currently being utilized by the Navy. This portion of the
building will be left intact and requires separation from the portion to be demolished. The
attached site map shows the portion to remain and the portion to be demolished. To insure that
this building portion is not impacted during the demolition, Foster Wheeler will first remove a
section of the building where it joins the portion to remain by dismantling the first 18ft. long by
42ft. wide by two-story high section in its entirety.

The span between the two primary support beams is 18ft. This will create a clean separation
from the northern building section to remain and create an open area for falling debris during the
demolition of the section to be removed.

The first step in the separation process will be to make vertical saw cuts along the brick wall in
front of the steel columns. A crane-working from a barge, will then ball the brick wall inward.
The demolished brick wall will be removed from the floor slab manually on the second floor and
by utilizing a bobcat skidsteer loader, or similar light equipment, on the first floor. Loose brick

WP00#1/00WP0035
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will be placed as fill in areas south of Building 35 or moved to the staging area on the landward
part of the site.

The second step will be to remove the roof and second story floor in sections. The sections will
be measured and calculated for weight to insure a safe load for the barge mounted crane. Each
section of slab to be removed will be supported beneath with scaffolding/shoring. The concrete
wet saw will cut each section. A lift permit will be issued for a crane to operate from the barge
to lift each section of the roof slab. Drilled-in anchor bolts will be embedded into the slab for
rigging points. A four-point pick with a four-part cable system will be used for the lift. Each
section will be removed and relocated to a designated staging area.

Once the roof and second floor have been removed, the third step will be to chip the concrete
encasement away from the areas on the secondary steel beams where they connect to the primary
beams to facilitate cutting of the steel beams. The concrete will also be chipped away from the
areas on the primary steel beams where they connect to the columns.

Next, the secondary steel beams will be cut (torch cut) and removed. The primary steel beam no
longer supporting any secondary beams will then be cut and removed. All beams will be
temporarily supported during cutting/removing to avoid uncontrollable swinging or falling.

2.1.2.3 Phase II - Exterior Brick Wall Removal

Foster Wheeler will utilize a barge-mounted crane equipped with a 2,000 pound demolition ball
to remove the brick wall from around and between the existing steel columns. The barge will
move from the South end to the North end, carefully breaking the brick wall inward. The barge
will be located adjacent to the side of the pier to catch any falling brick debris towards the water.
The demolished brick wall will be removed from the floor slab manually on the second floor and
by utilizing a bobcat skidsteer loader, or similar light equipment, on the first floor. Loose brick
will be moved to the staging area on the landward part of the site.

2.1.2.4  Phase lll - Building Removal

With the brick facing removed and cleaned up, the concrete roof and second story floor removal
will be the next step in the process. The concrete roof and second story floor will be supported
from beneath with scaffolding/shoring. The roof and second story floor sections will be
measured and calculated for weight to insure a safe load for the barge mounted crane. A lift
permit will be issued for a crane to operate from the barge to lift each section of concrete. Once
supported, the roof and floor will be saw cut into sections. Drilled-in anchor bolts will be
embedded into the slab for rigging points. A four-point pick with a four-part cable system will
be used for the lift. These sections will then be lifted by the crane staged on the barge and
temporarily staged on the barge for later relocation to a designated storage area on the island.

WP00#1/00WP0035
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Foster Wheeler will start the remainder of the demolition from the southern end of the building.
The pier begins at the south end of the building; therefore, Foster Wheeler will perform select
demolition work from the land within reach of the excavator (i.e., approximately 40 feet). The
remainder of the work will be performed from barges located on the east and west sides of the
building. Working from barges, Foster Wheeler will advance the demolition of the building
towards the north, one section (18ft. long by 42ft. wide) at a time. Foster Wheeler will utilize
hydraulic excavators, equipped with shear attachments, on the barges and additional small
construction equipment (e.g., Bobcat rubber tire skidsteer loader) to transport the debris to the
appropriate staging area.

The concrete encasement around the secondary beams (north-south) will be removed from the
connection points to the primary beams with a ramhoe. The secondary beams will then be cut
(hydraulic shears) and removed from the primary beams. Then the concrete encasement around
the primary beams (east-west) will be chipped away from the connection points to the steel
columns. The primary beams will then be cut (hydraulic shears) and removed from the columns.
Each beam will be supported by the hydraulic excavators as it is being cut from its support. For
the two-story portion of the building, this process will be performed for the second story
supporting steel, and then repeated for the first story supporting steel.

At this point, the outside line of columns, which are not supporting any steel, will be cut off as
close to the concrete base as possible.

Care will be taken to prevent beams, columns and debris from dropping any distance that could
damage the concrete slab. Timber matting or steel plates may be utilized as necessary to prevent
puncturing of the concrete slab allowing debris to fall into the water.

Foster Wheeler will remove and process all debris associated with each section prior to
continuing further demolition in order to maintain a safe work area, free of debris and eliminate
the need for additional time to separate brick/concrete debris from steel debris. This entire
process will be continued until the entire structure is removed and all debris has been processed
accordingly.

2.1.2.5  Building Restoration

This section pertains to the building restoration that will take place once the portion to be
demolished has been completed. Foster Wheeler has installed the concrete block wall on the
second story of the portion of Building 35 to remain. Also, at this time, Foster Wheeler is
scheduling the jib crane power to be disconnected and reinstalled within the existing concrete
floor slab. Foster Wheeler will saw-cut a small trench in the slab to accept the conduit for the
crane power source. Foster Wheeler will then place a concrete cap over the conduit for
protection, finished to the existing floor elevation.

Foster Wheeler will also remove and reinstall the existing light standard in an area adjacent to the
Jib crane.
WPO0#1/00WPQ035
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rrma

Lastly, Foster Wheeler will address final building restoration items including the southern

building face, roof termination, fascia system and roof tie in details with the Navy next year prior
to demolition activities being completed.

o
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ATTACHMENT A

SITE MAP AND HISTORIC DRAWINGS
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ATTACHMENT B

ENGINEERING CALCULATIONS
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ASSUME V2 T2 P & beia”
;é z 3500 FSK -ps" \8 \t.‘;c '{C T 0.45 '{\CI

s 045 (3560)
REWALEMENT : Top- ¥4 5" £ = 1575 s’
& 24410 gotT. ¥409"
n: == < 8.5
£~ sr0covdy S B ot
* T ¢4@9") = ;AZ = < 2', = ,
cocuLate M Ag (wort )= 9,27 f F s 0.004}
Ms’As\cs ja g \"\% pons 0.035
k:.\l(Z/,mB-r((mjL - ({M> = \/;70-035)-& 6.035% = 0035
k0232 o = 1- 222 - 0.923
Ms' 0.27 (18000) (¢. ‘123)(5.53
= 2,055 %'

Wee %éc k) hd? - 0'5(\5‘15)0 232){o. 923)(12)( 5101 Mg qouer 15

chccvure 7 M A (tof $4€8™)= 030> = 05~ 075G ) (15"
| - 0.3
- B - - ) n; . Z
(- 12 (6.75) 0.0037) /n 0632 k:0.223 j=0.926

Mg 0.3 (18000) (0926 s D= 2,812

(onsiDiewe DETERIQATION OF (oNCRETE BY AOLYING A CARLITY REDUCTION FACTR
oF 015 Joo AllowaBLE (+ MoMENT) = 0775 (2055) = IS4 %!
(- MoMENT ) = 0775 (2812 = 2169 %"
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FOSTER WHEELER ENVIRONMENTAL CORPORATION

j . LW)IJ DATE q (Zq bo SHEET. 2 OFi

CHKD. BY ~—2e OA4 DATE 3/23/e0

cLENT___ NAVAL EACIUTIES ENG(NEEAWNE COMMAND ~— NoRTHEKQ Divisiond

orFs No. 1284.0044 .99¢ DERY. CE

PROJECT __GOULD SLAND BUWDING  DEMOLITIOA)
suslEcT__BLDG .35  <TRUCTURAL ANALNS\S

2. (UECL SLAB BASED O FOLLOWNG  LoADING Comdition
ASSYME  KOMATSU PC-300 | DPERATING WEIGHT = 80 ks
ASSUME  PLACED ON waopw CRANE  MATS ,

st Ay (k15" CHhl SPHNG of Ereavarer TEAKKS |

T2t " CRANE MAT
4 L-——-— 8-6'-

= TR
e PO A B - "
Yo 0 ey “ ,.._:_ 5 Ll-ge
»&2_ 8! ; A T A“_ §
' SL® B (he 55D

v,o_b

L

L : LOAD (DNDITIDN ASSUME 12" gT@P
£z 10" ~
. _ Bo,000
N P= 8022 - 2353%
?\ ' 2-(“1> :
: ) TRACK LENLTH
K WoodEN MAT  DEELECTION) 4,
N ,
A N
?‘LL g
f NS CONRETE Sua® WFlLEcTion By
-
N\
4
CALCWATE DEFLECT IONSS P P, +B A Aza,

RLPEATIES .

Ec- Mobuus of BASTICTY ConcreTE = 57, pop T, < 2.37x10°

- T MomEnT oF ERTIA (oncntTe = bh® \2(2 5)>.

To T S A2

€ - Mob. oF ElasTiTY wool) (Fram Cluie Enbinkér Hann Rsok )= 1.2 v/0
Ty~ Mo oF LA WwoD = b3 12(8)} 515 , 9

anpsp———
z V2
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SR et e e e o e et TR e B ANt T e i b e e s

S . FOSTER WHEELER ENVIRONMENTAL CORPORATION
ey__J. LYo e 4[24/e : seeT 2 o £

CHID. sy‘ww@i DATE 345 /p0 ors no_(284.004%.9901 PR3 ce
CLENT_____NAvAL FACITIES ENGINEEUNG CLommari) ~ ;uoz-maz'J DWIS tond :

PROJECT __ (40ULD 1S(aND BUILDING TemoLTion)

SUBJECT ___BLDG. 35  STRWTURAL BNALYS/S

Defectied catcuearionl (contd

\Woob A,

' P b - ? qp 57 ?l
R LR G T

. CONCRETE * &,

3 (31’@) whoe azA-b= foe 16 1’

Ith, :26 sy v,
A= T W+ i4s)| = ——
e i2(3 31*!0‘)(422)(103( 1.5px 107

Azh, TP 7= P-4

. P‘ . - ?7, o ?‘ = PZ. 6——---—---—'--"“‘("")(I0 - O 34@ p
5dvict  [ge xi0 /.58

P=P+P, = 03406 +F

o

2353% 2 L3P P,: L5 Pz o3k

- CALCULATE  MOMENT ' - g
foll. CONCRETE
- - 5 k-
Mgw“««“ } 2‘27)( ) (Hs+16) = 2.27

MOMENT Fr LoaD ONLY (WiTHaUT St Dead Load ) 15 LAMEEL
Tuan  AlowaBle MomeaT 2,29 7 2,409 k7!

* KLAL CAN NOT Su@PoRT EXCayated
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| STRUGTURAL — BEAM FORMULAS-2

fornomenclafure seepage 8O/

9. SIMPLE BEAM—TWO EQUAL CONCENTRATED LOADS 13. BEAM FIXED AT ONE END, SUPPORTED AT OTHER—
[ SYMMETRICALLY PLACED CONCENTRATED LOAD AT CENTER
. ; 1% )
NN i Tebutertosd . . oo . . 7 Euuivaient Tabulsr Loss . . . . =3
2 ..1 R=V o ov e e s e s -r MoV . . . . .. L. . -1‘:-
(mw.\ ot fomsrad um(mu-u) ..... - pa *'———'-l’ RemVamax . - . . o « o . _.t_:{.
BRI my  (whensx <-) ...... - Px . 1 T, uu.(:tla-l'nl) ..... -2
> * .
1l imn. (stowmeer) . . . .. .. =gprGr—say 3 . My (stosintetiens) . . . . -5
o M l by (\vbonx <a) ...... -{é—ﬁi--—i‘-—xq ""i_j [H L (‘"“" x 61") '''' - 2{7‘
! — .
—— o (Munx>lln¢<(l—a)) O L L e LT e "y (mnx>-%) ..... - r(.;_-l“!.l
: x nys (A
. ™~ amax. {atxw? - A2 . . - W - 009317
10. SIMPLE BEAM—TWO EQUAL CONCENTRATED LOADS = Moment - ( \EE . ) » ' L
o UNSYMMETRICALLY PLACED ' ‘ NIE e (stpointotion) . . . . =552
14
"1 P~ !h-\h(m-&mmu<h) e T ax (mx <-;-) Ve e e '?"ET“"”“"’
~ l;-v;(mu.whm >8) . ... = Ra—baw | ax (mnx>~;-) ----- - RE @—0 0=
o - Vi (wn-u >a-nd<(l—-b)) .. --;-(u—a)
. & H” 14. BEAM FIXED AT ONE END, SUPPORTED AT OTHER--
A T Wi (mauwhenazb) .. .. =R CONCENTRATED LOAD AT ANY POINT
¥ e (max.whena<p) . . . . =no ’ Py
Re™mV: .« v« o o o« o = + —ci’—.—(li-!l)
p— l‘ ‘ 'Y My (VOMII1<I) ...... - Rax ” v, ra an -
. 2™ Ve . . . e e e e e .. - -1
d A M, (whemx>ammd<—n). . = Ru—Pa—a " ' *
" ", (n.em-nud) . e R
11, SIMPLE BEAM—TWO UNEQUAL CONCENTRATED LOADS ®, 1 ne M2 (nmm)' ..... - B a+n é‘—"
- UNSYMMETRICALLY PLACED
. . T N M’:_;ﬁ'ﬂ. - Mx (v:hm x< -) ..... - fux
r k ¥ L h >a) .. ... = Rexw P (x8)
. 3 B MVE AT LAY s (e x>2) o e
amax. (wma < At4latxm! F——""" )- %——"'.‘ L'.’.’ll
o Vx (‘vm->amd<(l-—b)) .. m Ry—Py FA -2 31t ~a%)
o V. T
f‘ ”I S My (-ux. when R; <P,) - Ria > Woment _J_" amax ('"""'>"“"“-' H‘T»i)' [3) V!—T-!FT
M ¢ ] é p—
i % My (wexwhenRe<m) .. . = A L—Eh‘“l I Gl RS
. Phix
l; l M Mx ('hm x< l) ...... - Rax \ o (wh.ﬁ < .) ..... =T Ga—tixt—nrt)
. X P2
4 Homem My (-m x>aand < (I—-D)) o o = Ryxme Py (x—2a} . o ( x> .) ..... ~ e Gt ate-ate-taty
12, BEAM FIXED AT ONE END, SUPPORTED AT OTHER— 15. BEAM FIXED AT BOTH ENDS—UNIFORMLY DISTRIBUTED
J— UNIFORMLY DISTRIBUTED LOAD LOADS
Equivalent Tabulsrtesd . . . . . -wl ' Equivalent Tabutar Load . . . . =2
St u
RimVi o o o o v e e e - - 1 - RaW o - "i"
R, ’MIVIm ......... -—‘EL L R ¥ v v v vt e e e e -h(’-—l)
VK « « o o o e e s e e e - Ry % ,‘!‘ ."I
= MMBEL . « + o ¢« o o & o o o - 22 r -m("“) """ -z
I8
ol Rao _i! " (."__:_,) _______ - R a1 101 v ", (nmur) ...... =
p-§ 1+ . My - e e e e e e e e e s - RT3 1»"‘[:,”1 =% My L. . e e e R gL )
wid
1 b AmaK. (ltx --'!‘(l + a)-.cm) N .T%T L. %"‘ Amax. (nunm) """ = W€
) . )’ Woment 1 L o)
Woment ol -x 2. L BE e s e e e e e e e - (= x)*
W_l".. ............. - iy Pt £ 20 N WET
16. BEAM FIXED AT BOTH ENDS—CONCENTRATED LOAD AT
1 CENTER
s »
i N Cauivalent Tabulartosd . . . . = P
[ ® ,
L L RaV o o v e -F
3__ i » ﬁ&x.(-tmurtn! um) ... =8
o = T M (ma- 23 I - en
1 smax. (n :uow) ...... - ':2"|
T ”}"’ O - 3 )
o | N [ uE

= | From AISC Steel Comsfruction Memve/- 7950.

——



